Informal care by family members still plays an important role in home care after acute stroke. This study determined the clinical and demographic factors, such as family structure, that predict discharge to home and length of hospital stay (LOS) after acute stroke hospitalization. We reviewed the sex, age, family structure before stroke, type of stroke, size of the lesion, activities of daily living (ADL) function at discharge, discharge destination, and LOS of stroke patients (114 cerebral infarctions and 44 intracerebral hemorrhages) admitted to a neurosurgical hospital. Patients with cerebral infarction were older than those with intracerebral hemorrhage (median 75 vs 66 years). Ninety-eight were discharged to home (62%). In the logistic regression analysis, low ADL function, medium or large infarction, and intracerebral hemorrhage (vs lacunar infarction) were significantly associated with discharge to a destination other than home. Of the patients discharged home, low ADL function was strongly associated with LOS in the multiple regression analysis. In addition, living with a spouse only had the opposite effect on LOS in men and women ( p = 0.050 and 0.071, respectively). LOS tended to be shorter for men with a wife, but longer for women with a husband. The structure and gender roles in a stroke patient's household may need further attention for the efficient use of hospital resources.
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Stroke remains the third highest cause of mortality in Japan, resulting in 130,000 deaths per year (Ministry of Health, Labour and Welfare 2004) . Although the fatality rate has decreased in the last few decades, a large number of acute survivors still suffer functional disabilities that lead to institutionalization and a consequent economic burden on the patient's household and society as a whole. With the rapid increase in the population of elderly, it is even more important to identify stroke patients who are at risk of a prolonged hospital stay in order to enhance their return home.
Previous studies have identified clinical (Silliman et al. 1987; Lai et al. 1998; Rundek et al. 2000; Bohannon et al. 2002; Chang et al. 2002; Glader et al. 2003; Jimenez Muro et al. 2003; Schlegel et al. 2003) and demographic (Lai et al. 1998; Rundek et al. 2000; Chang et al. 2002; Glader et al. 2003; Jimenez Muro et al. 2003) factors related to discharge to home after hospitalization for acute stroke. Of these, stroke severity (Silliman et al. 1987; Lai et al. 1998; Rundek et al. 2000; Bohannon et al. 2002; Chang et al. 2002; Glader et al. 2003; Jimenez Muro et al. 2003; Schlegel et al. 2003) , such as neurological deficit and functional dependency, and older age (Lai et al. 1998; Rundek et al. 2000; Glader et al. 2003) , were related to a lower likelihood of discharge to home.
In addition, socio-economic factors also influence the discharge destination. Living alone before stroke was reported to be a risk factor for institutionalization after acute stroke hospitalization (Rundek et al. 2000; Glader et al. 2003) . It is estimated that approximately 80% of stroke survivors require help from informal caregivers for daily living; these caregivers are often family members (Anderson et al. 1995; Dewey et al. 2002) . Informal caregivers for stroke patients are predominantly female and are either the spouse or child of the stroke survivor (Scholte op Reimer et al. 1998; Bugge et al. 1999; Low et al. 1999; Dewey et al. 2002) . In Japan, as there has been a decline in traditional multigenerational households with urbanization, a larger portion of the elderly now live alone (one-person household) or with an aged spouse (two-person household) (Ministry of Public Management, Home Affairs, Posts and Telecommunications, Japan, 1970-2000) . One-and two-person households have a reduced capacity to provide informal care compared with a traditional large family, which in turn affects the discharge destination and the utilization of other resources by stroke patients, such as length of hospital stay. However, there are few reports on the effects of household size and caregiver gender on the outcome in stroke patients (Lai et al. 1998; Jimenez Muro et al. 2003) .
This study investigated the effects of oneand two-person households, and demographic and clinical risk factors, on discharge destination and the length of hospital stay (LOS) for patients hospitalized for acute stroke. In addition, the effect of the gender of the spouse on the discharge destination and LOS was investigated.
MATERIALS AND METHODS
This study was a retrospective cohort study based on a regional registry database for stroke patients. The targeted region comprised five rural towns in Kimotsuki County, Kagoshima Prefecture, southern Japan. The region has approximately 48,000 residents, of which 30% are 65 years of age or over. There is a single hospital that specializes in neurosurgery in this region, and it deals with almost all of the patients with suspected or definite stroke. Patients admitted to this hospital were registered using a standardized case report format, after obtaining informed consent.
We identified 172 stroke patients that registered between April 2000 and March 2003. Patients with subarachnoid hemorrhage were excluded from the analyses because of the small number (n = 14). We assessed 114 patients with cerebral infarction (72%) and 44 intracerebral hemorrhages (28%).
After recording the data to preserve anonymity, we collected the following information for each patient: discharge destination (home, long-term care facility, or other hospital), LOS, first or subsequent attack, type of stroke, and clinical condition at discharge, including the activities of daily living (ADL) score and the presence or absence of dementia, urinary incontinence, pressure sores, and tube feeding. The discharge destination was recategorized as a dichotomous variable (discharge home or otherwise). The ADL score was based on eight daily activities (maintaining a sitting position, mobility, feeding, toilet use, bathing, dressing, grooming, and communication) that were scored 0 for dependent and 1 point for independent, to give a total score range of 0 to 8.
Hospital records were also reviewed to obtain additional information, such as family structure before onset, the location and size of the infarct lesion, surgical intervention, and complicating infections during hospitalization. Family structure was recorded as living alone, living with a spouse only, or living with children. A complicating infection was defined as a body temperature 38.3°C for two or more consecutive days, based on a preceding study (Oliveira-Filho et al. 2001) . All patients were diagnosed using CT scan or MRI.
We sought to identify the factors that predict early discharge to home after acute stroke. Therefore, the factors related to discharge to home were investigated in all patients first, and then we determined what factors prolonged LOS in patients discharged to home. The clinical and demographic characteristics of the patients were compared according to whether they were discharged to home. Fisher's exact test was used for the categorical variables, and Wilcoxon's rank sum test was used for the continuous variables. Variables with p < 0.10 were included as potential predictor variables in the subsequent logistic regression analysis predicting discharge destination. As we were investigating the effect of family structure, we forced demographic factors (sex, age, and family structure) to stay in the model. For the patients who were discharged to home, we further investigated variables associated with LOS. Age and ADL score were divided into two groups using the median of each variable. We used Wilcoxon's rank sum test to examine the differences in the predictor variables. Using variables with p < 0.10 and demographic factors as candidate independent variables, a multiple regression analysis was performed to assess predictors of LOS. As LOS was not distributed normally, the natural logarithm of LOS was used as the dependent variable for the multiple regression analysis. Finally, to investigate the differences related to gender of the spouses of the patients, the interaction between the patient's gender and household composition was tested in regression models. Values of p < 0.05 were considered significant. All the analyses were performed using the Statistical Analysis System (SAS Institute Inc.).
This study was approved by the internal review board of Teikyo University School of Medicine.
RESULTS
The study group consisted of 82 men (52%) and 76 women (48%), who ranged in age from 25 to 99 years, with a median of 73 years. Fifty-four (34%) were discharged to other hospitals, six (4%) were discharged to care facilities, and 98 (62%) were discharged to their homes. The median LOS was 56 days (range, 5 to 302 days). Patients with cerebral infarction were older than those with intracerebral hemorrhage (median 75 vs 66 years). With regard to family structure before the stroke, 22 patients were "living alone," 74 were "living with a spouse only," and 58 were "living with children."
As shown in Table 1 , discharge to other than home was associated with older age, subsequent attack, surgical intervention, complicating infection, low ADL score, dementia, and urinary incontinence. Patients with lacunar infarction were discharged to home more often than those with a medium or large infarction. None of the patients with tube feeding at discharge returned home (n = 12). Patients living with a spouse only tended to be discharged to home more often than to other destinations (52% vs 41%). Table 2 shows the results of the logistic regression analysis. The type of stroke was combined with the size of the infarction, and these were recategorized into lacunar infarction, medium or large infarction, and intracerebral hemorrhage. The analysis revealed that a high ADL score was an independent predictor of discharge to home (odds ratio [OR], 2.63; 95% confidence interval [CI], 1.76 to 3.93). Medium or large infarction and intracerebral hemorrhage were associated with discharge to other than home (vs. lacunar infarction; OR, 0.19; 95% CI, 0.04 to 0.93 and OR, 0.09; 95% CI, 0.01 to 0.76, respectively). Family structure was not associated with discharge to home. The interaction effects of family structure with gender and ADL score were not significant.
As shown in Table 3 , LOS was shorter for patients with ADL score of 8 compared to those with ADL score 7 ( p < 0.0001). Because only 3 patients underwent surgery and 4 patients had a complicating infection, we did not test those two variables. A multiple regression analysis that included ADL score and demographic factors was performed. The analysis revealed that the interaction effect between patient gender and living with a spouse only was significant ( p = 0.0032). Consequently, the data were stratified by gender. As Table 4 shows, a low ADL score was a significant explanatory factor for a longer LOS in both men and women. There was a marked contrast between genders for the association between LOS and living with a spouse only. LOS was shorter for male patients living with a wife only compared with those in other household structures, 
DISCUSSION
As expected, functional dependency was an important factor influencing discharge destination and LOS after acute stroke hospitalization. Family structure was not associated with discharge destination. For the patients discharged to home, living with a spouse only had totally opposite effects on LOS in men and women. LOS tended to be shorter for men with a wife, but longer for women with a husband.
There are many reports that patients with severe neurological deficits have increased risk of being sent to a care facility or other hospital (Silliman et al. 1987; Lai et al. 1998; Rundek et al. 2000; Bohannon et al. 2002; Chang et al. 2002; Glader et al. 2003; Jimenez Muro et al. 2003; Schlegel et al. 2003) . Neurological deficit appears to be a very strong predictor for not being discharged to home. We used the ADL score as an indicator of stroke severity. Of the clinical characteristics we analyzed, a high ADL function was found to be a major factor associated with discharge to home, as found in other studies. Moreover, the etiology of stroke may be an important factor in discharge planning (Mayo et al. 1989; Leibson et al. 1996; Ween et al. 1996; Chang et al. 2002) . Most studies agree that patients with small-vessel infarctions have better outcomes than do those with other stroke subtypes (Leibson et al. 1996; Ween et al. 1996; Chang et al. 2002) . We observed that patients with intracerebral hemorrhage and a medium or large infarction had increased risk of discharge to other than home compared with those with a lacunar infarction.
For stroke patients, the effect of family structure on resource use is poorly documented (Lai et al. 1998; Rundek et al. 2000; Chang et al. 2002; Glader et al. 2003; Jimenez Muro et al. 2003; Schlegel et al. 2003) . Living alone before the stroke was reported to be a risk factor for institutionalization after hospitalization for acute stroke (Rundek et al. 2000; Glader et al. 2003) . Few reports are available on the effect of living with a spouse. Living with a spouse was reported to predict the use of rehabilitation (Jimenez Muro et al. 2003) , but not to be a predictor of discharge destination (Lai et al. 1998 ). In our study, family structure was not associated with discharge destination, although we investigated "living with a spouse only" instead of "living with a spouse."
After acute stroke hospitalization, a longer LOS is reported to be associated with lower functional dependency, female sex, and small-vessel occlusion (Bohannon et al. 2002; Chang et al. 2002) . In our study, a longer LOS was associated with a lower ADL score. While the type of stroke was associated with discharge destination, it was not a significant predictor of LOS in our study because our analysis was limited to those discharged to home who shared similar clinical characteristics. Moreover, it was noteworthy that living with a spouse only was clearly associated with LOS according to the patient's gender. In our study, explanations of the opposite effect in men and women are not immediately obvious. The role of women in home would be completely different from that of men. Women are always in a position to take care of a husband. Since most men cannot do the housework, wives need to do that. When a husband is a patient, he would discharge to home earlier because women take care of him. Because children do not hope early discharge to home, men living with children may not discharge to home earlier than those with a wife only. When a wife is a patient, she would not discharge to home until her functional status improved to the level of doing the housework. Therefore, LOS may tend to be shorter for men with a wife, and longer for women with a husband.
The reasons for the distinct association between family structure and LOS based on patient gender need further discussion. Japanese national health insurance allows the elderly to stay longer in hospital with a relatively small out-of-pocket payment, compared with the situations in the United States and other Organization for Economic Co-operation and Development (OECD) countries (Kobayashi and Reich 1993; Ikegami and Campbell 1995) . With the shortage of long-term care facilities, acute care hospitals are often used as a substitute for long-term care facilities, which often results in prolonged hospitalization owing to the socio-economic condition of the patient's household, such as family composition and capacity for informal care. The recent introduction of public long-term care insurance in April 2000 and changes in legislation provide disincentives for longer hospitalization and encourage the frail elderly to be discharged earlier. Tamiya et al. (2002) reported that the use of home services covered by long-term care insurance was determined by the needs of caregivers rather than by the care needs of the applicant. More home services were used in the case of a wife caring for her husband. These previous findings indicate that a wife plays an essential role in home care, and the findings seem to be partly compatible with our finding that male patients with a spouse only tended to be discharged to home earlier.
Although the observed gender difference could be partly attributed to the characteristics of the Japanese health care system, a disproportional burden of care on female caregivers is a common issue across countries (Scholte op Reimer et al. 1998; Bugge et al. 1999; Low et al. 1999; Dewey et al. 2002; Navaie-Waliser et al. 2002) . The observed gender difference in the association between family composition and stroke outcome may need further investigation in other countries.
When interpreting our results, several limitations should be addressed. First, although the subjects were identified from a stroke case registry, the exact number of stroke patients living in this area during the study period was not available. Except for patients who died during hospitalization, only a few patients refused to submit case reports. We might have failed to count patients who were admitted to other hospitals, although the possibility is negligible because there are no other hospitals with neurosurgery or neurology service units in the region. Patients with very mild symptoms may not have been admitted to this hospital. Nevertheless, excluding these patients was unlikely to bias our results.
Second, the discharge criteria were not clearly specified beforehand. The decision-making process related to discharge destination might be influenced by factors other than clinical conditions and the socio-economic conditions of the patient's family. The availability of long-term care facilities improved over the study period with the introduction of public long-term care insurance, and this would have affected the likelihood of discharge to home. However, access to care resources under the long-term care insurance is determined solely by the patient's functional level and not by socio-economic conditions (Campbell and Ikegami 2000) . Therefore, it is less likely that this explained the observed difference across gender and family composition.
Finally, no comprehensive functional measurement, such as the Barthel index or Functional Independence Measure, was used in this study, which might cause an underestimation of the impact of functional status. However, many of the variables included in these scales, e.g., mobility, toilet use, feeding, and dressing, were included in our model. Moreover, this would not confound the observed difference between genders.
In conclusion, ADL function was the main predictor of discharge destination and LOS among stroke survivors. For those discharged to home, the effect of living with a spouse only on LOS differed markedly with gender, suggesting that the disproportional burden of informal care placed on women may influence discharge planning. The structure and gender roles in a patient's household may need further attention for the efficient use of hospital resources and improved outcome for stroke survivors.
